A panel of T cell receptor V1 specific monoclonal antibodies was used to analyse V3 gene usage at different sites in human postnatal and fetal intestine. In normal small intestine, at a single site, different patients showed expansion of T cells expressing individual VIs. Lamina propria and epithelial T cells from the same patient showed overlapping but not identical V,3 dominance. V1 dominance was also shown in the T cells of the colonic lamina propria. Analysis of two separate regions of intestine from the same patient (5-100 cm apart) showed that T cells expressing a dominant VP region were often present at both sites. In most patients, however, major biases in T cell VP usage (two to 12-fold variation) were also apparent between the two sites. Analysis of V13 expression in human fetal intestine also showed considerable skewing, although the most common dominant V1 in postnatal intestine (V122) was never predominant in fetal intestine. Patchy local variation in the expression of individual V3s therefore occurs against a background of VP dominance over large
Normal human small intestine contains many T cells. A surprising and as yet unexplained recent finding is that the T cells of the intestinal epithelium and lamina propria are oligoclonal.1-3
Sequencing of T cell receptor gene segments used by isolated human intraepithelial and lamina propria T cells (IEL and LPL) has shown unequivocably that a large proportion of the expressed T cell V1 receptors have identical D and J regions with the same N-region insertions, with each subject showing a unique pattern of oligoclonal expansion. 1-3 Clonal dominance demonstrated by sequencing has also been confirmed in situ by immunohistochemistry.2
Polymerase chain reaction and sequencing methodology to unequivocably identify V region dominance in the gut requires comparatively large pieces of gut to permit the isolation of IEL and LPL from which sufficient mRNA can be extracted. Nevertheless, using this technique, evidence has recently been provided to show that by and large, those clones dominant at one site in the gut, are also dominant at a second distant site. 4 Immunohistochemistry on the other hand offers the advantage that microenvironmental heterogeneity in expression of different V3 genes can be identified in vivo. Although monoclonal antibodies against all human V,B gene products are not yet available, it is possible to obtain a panel that recognises 30-40% of T cell receptor V1 gene products.
Here we report on the distribution of 14 different T cell receptor V3s in human gut, and show that V1 dominance can be detected. We confirm that certain V,3 regions can be dominant over large sections of intestine, but also show that there is considerable local variation and that a V1 dominant at one site may not be dominant at an adjacent site. Finally we also show evidence for V3 skewing in human fetal gut.
Methods

Clinical material
This study received ethical approval from the Hackney and District Health Authority. Four samples of normal ileum, all from men aged between 20-49, were studied. Three were from patients undergoing resection for right side colonic carcinoma and the other was from a cadaveric organ donor. Six samples of histologically normal colon were also studied (four men and two women aged between 19 and 72). Four were from elderly patients undergoing resection for colonic carcinoma and two were from patients (aged 19 and 25) undergoing resection for polyposis coli.
For studies of V3 expression at two sites in the intestine, material was obtained from 11 patients with inflammatory bowel disease. Eight patients had Crohn's disease and were undergoing resection because of strictures. Four of these were male adults aged between 29 and 35, and four were children aged between 13 and 16. Macroscopically and histologically normal tissue between the strictures was sampled.
Ten samples of human fetal intestine aged between 16 and 24 weeks were also studied. These were obtained from the MRC Tissue Bank, The Brompton Hospital, London. 
Results
Use of antibodies to map T cell receptor V, dominance in human intestine In samples of normal small intestine from four subjects, and in the normal colon of six different subjects, V3 region dominance was seen. In the small intestine (Fig 1A) , overexpression of at least one V1 was seen in the epithelium of all four patients and in the lamina propria of three of four. In some cases, the same V1 was dominant in the lamina propria and epithelium (for example, V38 in patients 1 and 4), but in 21 22 Colon LPL In five of six paired specimens in which V3 dominance was seen, a V3 dominant at one site, was not dominant in the other (two to 12-fold less). In some cases this was spectacular as with V 13'3 in patient 3, which comprised 2-3% of the T cells at one site and 27% at a second site 10 cm away. In paired samples from the small intestinal lamina propria (Table II , patients 1-7) V13
dominance was seen in both sites in five of seven patients, but the V,B dominant at one site was not necessarily dominant at the second site (for example, V319 in patient 5, which made up only 6/5% of the T cells at one site but 24-9% at a second site 1 metre distant). In one patient no V1 dominance was seen and is not shown, and in another (patient 3) the numbers of V, 12 + cells was only moderately increased. In patients 7 and 8 where samples were taken from the small bowel and colon, there were appreciable differences and the V,B dominant at one site was not detected at the other. In patients 9-11, where both samples were from the colon, regional variation was seen in two (patients 9 and 10) and in the other, although V36 was abundant at both sites, there was also variation in the expression of other V3s.
These tissues were obtained from patients with Crohn's disease, and although histologically normal, there is the possibility that the underlying disease might affect the results.
However, we do not feel that this is the case because, as in the true normal patients, we had no difficulty in observing V1 dominance in these patients.
V,f usage in fetal intestine
We also analysed VP expression in samples of fetal human intestine. As this was a retrospective study, we did not know the location of the sample (upper or lower bowel). There were too few positive cells in the epithelium staining with each V3 region antibody to permit analysis of epithelial lymphocytes, however, sufficient cells were present in the lamina propria. Most of the anti-V1 antibodies stained only 1 or 2% of the T cells in the lamina propria (Fig 2) . However, to our surprise, there was considerable skewing of V,B usage in some samples. V,B8 was commonly overexpressed, however, as with postnatal gut there was appreciable variation between specimens; notably as in foetus number 9 where 31% of the lamina propria T cells expressed Vf5.3.
Discussion
Previous studies have shown oligoclonality of a43+ T cells in the human gut epithelium and lamina propria.1-3 In a more recent study of intestine obtained at two sites from seven subjects, the same dominant clones were seen at both sites in all cases except one, where the tissue was taken from the small intestine and colon.4 Based on this, the authors suggested that a small number of T cell clones comprised the majority of T cells in the human gut. In this study, using immunohistochemistry, we can confirm this finding in that there is dominance in the expression of a single V3 along large pieces of intestine, and that in the two cases we studied where tissue was obtained from small bowel and colon, different V3s were expressed. Where our results differ from those of others, is that we were also able to consistently identify large numbers of T cells expressing a single V1 at one site, but which were not over-represented at second adjacent site between 5 and 100 cm distant. Thus for some VIs, dominance is patchy.
There are several explanations for this discrepancy. The first is that in situations where major differences were seen (for example, patient 5, Table II 
